Neurotrophic and neuroprotective effects of pituitary adenylate cyclase-activating polypeptide (PACAP) on mesencephalic dopaminergic neurons.
The neuropeptide pituitary adenylate cyclase-activating polypeptide (PACAP) is present in many regions of the adult and developing brain as are receptors for PACAP. PACAP stimulates different signalling cascades in neurons, involving cAMP, MAP kinase, and calcium. These characteristics suggest that PACAP may influence neuronal development. Here we have studied the effects of PACAP on mesencephalic dopaminergic neurons using primary cultures from embryonic rats. PACAP increased the number of tyrosine hydroxylase (TH)-immunoreactive neurons, elevated TH protein, and enhanced tritiated dopamine uptake in these cultures. Moreover, PACAP counteracted the effects of 6-hydroxydopamine treatments, which induce cell death of dopaminergic neurons. In situ hybridisation showed that both PACAP and PACAP receptor type 1 are present in developing and adult rat mesencephalon. These results show that PACAP has a neurotrophic action on dopaminergic neurons and partially protects them against 6-OHDA induced neurotoxicity.